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i\\ m SEQ ID NO : 1 mj??'J. 

( amf ) mawmm&mHSALto&wmjm* ( 3 > 

Mut "3!S!!#J. 
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AiMfiS£ ( hsa ) £>Ajfc£to±Mjfctt»6!Si. ^fi^J £jk 
— *B55^aiJfli«ariS«J!at«llR*l. WWRWjflL?««iS|iKA«J£* 

hsa m&m2ifflsh&)m&; fi—xm, &Txtmtom&#*m. * 

fa—j£&&mm$MSi>ib£j ia hsa B/tf^^rfe. ifll dna 
JR. B ifre^lBffl£-|£#Aatfi£j* hsa . 

Lawn^AC Nucleic Acids Research 9:6105, ( 1981 ) ) fP Dugaiczyk ^ 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) MJ#&Jgfiii9AlM6 

&&mmm#mfeTn®.^mmt immmto&wmmmam hsa 
mfrm, mm&ZMti hsa hsa &?mmmf&Bm&mi&te. 
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«ffl#jffl##*HM«j£*&*wfiffl dna &*±$km*kf*Gmmm 

MSWHSA. fcttP. Baras^miE^AlffaaS^AHSAMinRNA. 
#ttffl«mRNA^««. f£fl(j&$f^S6. Klenow SI &&B8<a-jft 

*MmT HSA cDNA iff 0206733 >. #Mi£T8§ 

ccda Mm&&3&E*BkftM+#i&jii. mm, ^AasimBmBm 
&*M&*,&mM.&.Bi&LijLMm9i*km±aftn ( LattaMet 

al.,Bio/Technoiogy,5:1309-1314, ( 1987 ) ) iftl ^ ^ H 
( Saunders,C.W.etal,J.Bacteriol.l69:291 7-2925. ( 1987 ) ) %£WM%;i*%. 

aufc^tfflWHSAj^ito. 

tefflinf*li&l&aiaSin cho ifflflfc, cos ^aflfi^gA^ije^^^, a 

wmujQ^jg, w^uT^m\>m^mm^mfmm^^. mat, 

tt$m&&i&m£iVBto i madams ) + &%m%Lmnkmmmm. 

BMT^tias. mimmm^m^m 0344459 m^rmm^mm^. 
Tttomm, m$mi$zsr? aoxi m ^mftyz. hsa «b#j,@!&# am^ 

&5!l£J£2&*M&«:tt{$ ( GTS115 ) m AOXI S@E«*#PJ$Hfc#: 

^B^^it^«cjg ( 0.1-5%) ^TO^s^^f^if^aBjafi, 
^HHwa&^WM hsa ws^^a. &m&m&mmmm®.^3im 

HSA jftfj T-mJ!ltta^lft. *S**9liW*U^^ffira(#JSL Kazuo 
IKegayc,AnaI,Chem,69: 1986-1991, ( 1997 )). |§*h ®M^m*m 0339455 , 
0123544 . 0248637fP 0251744 •til^'J^JFTfiJfflSE^i^Alfll^aS 
&«#*#ffiiSttJ te »f*ifc:m Sift, a#«fifiSja*«l§Afl1*J«Sffl 
DNA tttfUm^fi^ftSLBE HSA RTflB. 

^t^-^^ hsa temmmwm&r 1 ^ hsa 

M^f<J#-® 0329127 ft 03 19641 MJ^?f T^-JSK^J HSA fg#jfcM£ 

•■ffBasaw^u. ^iite^jftiftWiftfttw^^Ji^ffiaijaffi^c #>j*u aoxi , 

AOX2, HScGALl.lO ) J<J-^^hUM HSA DNA ^ij^fi], Wti&B£ 



#?S±3BfcfB#*B HS A ft mti. ®.W$m * m 0506040 £H T $L3zm A0X2 
m #)3E» AOX2 Jg sfr^. 

%mmm&r&MHSAm\LitymmnTWAmm9z. ®m, &*s#hsa 
tkrmjrm, &AftT&nift&+&iiammmi&wii?m*m 0504823 k 

*W( B^m&Jt JP - A219561/1989 K gg^flj 5612197 ) 

hsa rmttiint:: &z,m&um < 1- 

lOOmM ) SJt^HiUKiea^T, M ( 50-70 x: ) £tS^HSAtffig^#Lh 
WW^ttlHSA (firtm ( HS^J 5132404 ) ; im&*t3. 

M. ^SSi«f»S!l«lW HSA W^Tjfe (HB^*J 5440018 ) . 

hsa ( i-hsa ) r=%itom&t£i£(fijT& ( mm^m 5359020 > 

JfflWffi rHSA iKfeW^fe ( WN?#J*iif 0658569 ) . 

tttitmzmtkj* hsa ^mm^^mmmm^m 

mat, *&*m~^Btommm&*±&&mi&®m?m&#gLxim 
hsa &vkftn&mtt&m&&* ^mm^±K^mm^±mt 

jinm ia ( seq id no 1 ) ffwwm&mftfL 



&mwmm&*$zmmT ( amf ) irn^ij^^ hsa wa^g^m 

a wsm^wmM dna tt^^AJUJtestaw^ 

u^&n^nswAjfliwaaia. 

no: 2jgif^aafBftissw»Ajdi»asa. 

99 ib m^e ia ^j9f^^-fejKAjflL»a«a« : a ! ift»»^j't»w^— 

m 2 M^«AJi»B«a«l«f : BM 5 y!lW^m*»; 
a 3 ®* hsa-i #«A&8FB l tf#l( ±?r )S.*^i»r«ijg;aiaW5?!|( T 
fx) ; 

13 4 a^fiSLISfi[ pBKS/HSA-I 

a 5 hsa-ii KMmvmimn ( ±*t ) Jt«iwf«i«cstt^^j 

(Tfr) ; 

SI 6 rn.mMM.BM. pBKS/HSA-ll W^^; 

a 7 HSA-in itSMftfm (±fr) &At«KAfii^ 

*J ( T^t > ; 
HI 8 S^S[^.M^l pBKS/HSA-m 
m 9 S*£&^&8# pBKS/HSA ffjfag; 
m 10 M^M*i*fii$ pPlC9/HSA W&M; 

a 1 1 hsa mrwmmm^^m^ ppic9 



012S^HSA-I. HSA-U. HSA-IU HSADNAtf Sift 

mam. #+&m 1 - s jm&m&m^%mw*it{imteM 

i%ft& t P1)\lAW&T$^HSAm:&mO. 24, 24, 48, 72, 96, 
120 ffl 148 />B*Jft*##*&±«f#£ 10 % »W#BfejR«jR±ja^ 

Wf#33'J;*J A : ^HSA; B: ^»^affljB6«W GS1 IS 
S£«^fftig#%±?£; C: *8pPIC9/HSAttftttGS113il9 

S^^im^&M/*^. Sift, teffi8«3ti*i^J&#limiS;ift&*&^ 

m%tomto&T hsa ^M^^itii-^ii^^^^j'i^WBgit^ 

( Smith,et al., Science 229:1219(1985)) . Ifii^jiBlS— ^IB^H 

w^js. sjit. «»Siiia^»ifes^j te ar^-«Ettw«eiia. #n hsa . 
Stt^fiESSfijMW^^EM^^^^^^^ai^^^^^^^.i 

( aoxi ) SStf^BsHS -^^SH^ii (#JiiL©:^H^fiJ^* 

183071 ) . -^ftm&^m&&±m&Mm&mmm%i& 

ifc^raUK ( Cregg et al., Bio/Technology 5:479(1987) ) . mW&%M&ttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , Wi*.*&£-Bc@^(§fl*^^J 

W090/10697 ) , nR&B&wmwftmm, mmammm^mm^m^j 
matiTAMm&gm ( %xm*?m*m 0344459 > . ®>G&**ffii&mm 

HSA &mft?m*±J&& = F Lawn *£Aft Dugaiczyk 3&Affire#ft#«J#6& 



e e 
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mj»SflAlfflllfi%ffi«#£*&fl:jtaB# 

*m?&*!mmm&to&mm. Kerlak ^A ( Bio/Technology 
8:939-42,(1990) ) &mn¥W*tomWmmm*Wm*&&l&m 

(B.t)p #w&&®mm^*tfa®immKMm+&pi: -*s 

'M*ifc!M4B» 50-100 ffi-S, Hoekeman^A&mmittommmyz 

^f*ft ^Hj*M#a 141 ^««^wa3^. ^w^jKWHSAasHW 



% i : -a-nKM hsa m\sf^mm^mm^ 
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«#±. nn&n s'ft rm&miinAmw-miam&w ymtaA Bamm 

ft Xhol m®$L&, EcoRI ft Clal K«J{St^,^«t» BamHI ft Clal 

tD/^M^SftlEBMRff, if? Xhol ft EcoRI JWffi^iiifete&ttflt. # 

A 3 ^Ftfe^S ( #S'J£: GGC ft AGG ) . «#, ^Tffi^lHF^-jftW HSA 

— haawitjhapww^, ^«$&mRNA#i$&«&jE#&$£j]:. ±& 
ii«HH*^»p(t < jjt9i^ia» hsa &m*m&&&m%! i797b P . 

3— -frm, *t«— ^aj»**w^jatw hsa &H£?£g$t£!# 

A^|gJ(taH$f^ft/iScff*^^^Jj^Bfi^^ij^^^^T 

SftnRNA. &&#&&£ttif'. &9R*$&Mt&Jkm&tijfrn&l8: ( 1 ) 
ATTATTTTAT ; ( 2 ) TTTTTATA; ( 3 ) TAG ~( &3"T )••• TA ( T ) 
GT- («"AT> . -TTT. @jt& &&it#£-J& HSA £Bf#, 

atfr. wj.^r^^feSBW^a^aj«. Bit, ^^ij+ajsa-t-^ 
^Bjegje^asBrt^^j^i^iits. wa^^aEW 

SiejR*^^. Bifc, fi*3feW«F#J5R HSA *B^J^#«6T TATA « 



Jgf/j^ mm GGAGG 

&&±toAJ&^M®ik&&m*kmL Hitfc, B^±jtJISJ6«J BamHI 
fp xhoi MVm&. W& 3*«jfg EcoRi *g eiai Hiajft^K aEfefirettfitft 

509 fP 1 109 *fc#j5!l*nA7 HindlH ft PstI ( S I B ) . 

'WMtim. £i£T 3 'hftW-fefl&HWSr 612bp , 562bp ft 705bp ##»J 
& HSA-I , HSA-II ft HSA-1U ffjtfgt #«ti0>h & 8 

*Mm?l&m&%.&to BamHI » Clal IHJOii^. 

&mm^m, m&&m*&9u<&mm& s f- pcr dna mi 
3r£«ii. ^^ii^o^swOT^^^j. 

SP^fcPJjEflSft to*M&*#J 900bp ft DNA 

ffl 2 k»iwt*»ww hsa mftnasmftmm&fsamt. 

ltt. ^Sfe^/S 3 <f#jMj££3r HSA-I , HSA-II ft HSA-III »-fea^J8j^ 
612bp , 362bp , ft 705bp B<J DNA ( #J5L|S 3 . 5 , ft 7 ) . 

8^*«# iMsfluajfc. ^^^H^^s^-sa^sj^^Mn 
iffiH^DNAgsjjr^, ^m^Mtfi^mmR0^,m^ #RtEg-&m. 

ffcj&M «##J3?fr T3 2fc T7 Igtt{*j3*ft?a pBKS M&iitt*. *#£!I4HM 
H£ :*7 pBKS/HSA-I , pBKS/HS A-U ft pBKS/HS A-OI 69 3 ^fi^MtEt ( # 

fs. mm&)i@mmmft\stmto Hindm m p s ti si^a^^'Sfn^^j^JM 

BamHI ft Clal «Jffi@&frfeftj!R«i[ pPKS * T4DNA HflsffiTfifcr^Mfc 
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j5n®mm.m& p bks/hsa c m 9 > . mikm*mn& dhs a * 

teft/S, JA^&W*S®l!BJife*$li&DNA, #^TO^^ih^Sg^-feJS 
HSA ^HW^^JIJ, ^m^W^^I^W HSA «T^^S^^tiS^ 

2tm&ifiA#Kf ftiift, ^Jin pPIC9(Invitrogen)» pPIC3(Invitrogen), 
pHIL-D2(Invitrogen) , yYJ32(NRRL B-15891), pJDB207(Amershan) , 
pJDB219(Amershan), PG4.0(NRRL B-15868), 
P PIC9 . 

m&iBsmEcoKimxhoiMMmit, #f p pic9 m®.®iim&, x^mm 
mymwjstk p bks/hsa *nm&) hsa aseK-a&g. ^^^jsif^^?g 
&w&imm&rxffi ftmmm. & lb ^s^aLL 37 v 
ittom&frmmjs. dna #mmK&.X'h&femm.m®.. 

j>!fmi&&&m mMmmi?fa±fc&L&mTm dna #m-- 

< ii > mm^mm-^a^mm^ ( amf ) M^^jfnis^HSA^jte 

#?!l#JDNAJm u& 

nfftjlfc DNA ^lftf^»«»»*^«2*H WJB^KWtfe^. DNA J^lJM 

^sew. i£#j^6<j dna >*g^ii(STO®&6*)-fis#\ w^aajftSMsfc 

fiiattaffc^WHSASswDNAfsew ( hsa ) i&i&smm&nto 
wmm&mm&mwmmmti ( bp ciu-Lys-Arg^^u ) . wjt«r^¥ 

m^wm hs a & MQtmfe %j?mn*kT e»r***## w ¥ m 

( aoxi ) ftMftfll 11 ( aoxii ) SS. M'h aox £BtttSft3P3-:£ 



6<)Jg5&«^W^. HUt. HSA Sift, tt&Bl^ffiAOXl(EHiset 

al., Mol. Cell.Biol. 5:1111(1985)). 

laJ^^S^. hmmm" « - a"zH&tt:£|Bfl& ( Thomeretai.,The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(198l)). AMF Mmftn&&&& AMF Wtft'P&lM^fr 

n^ft^m&mmisasMftmmm&i Giu-L ys -Arg f$mmt amf m 

MF¥M (^Leu - Lys - ArgiM/P$l > fi-^ 258bp 

«fB*«w«¥**#si»«+*& hsa w^&^as^w^^jt^. 

&tg# ) — «ti&afe«**A w^aai hsa BMffimmM&itimft- p pic9 
( invitrogen ) +&R&+mm*±tt&m¥(fy&m*ivL&to&m*m 

to. 

mMm&G&T a»ri^i»tiajg ^^i^t^hsa mmw am 
Hftwrnmit amf # #j dna ^-a^ikaMMSi. w»j ji^^^^f 

Mfte,toM--&m!£-&m&.&&* < Rothstein, Methods Enzymol. 
101 :202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA, 76:495 1(1979) ) & 
fi-a-SJf&SSHffl*. ^M^ffiSB^&^aBttftm DNA J??!l#f££ 
i£DNAJtg#fi#&|ft&{&, M£mDNAX&$ER*tt>&-£. 

iP^^r^W^M HSA fftgF&Utt DNA tflfc'&'g'&ig&fiffc&n 

m . &Sm*£:W'£f8,m HSA *S<PJ##lift dna ^SttSI-^fltriK^^, 

AMF 3701® DNA m%r±T ISHS HSA #J DNA J?#]ft 



10 



T&m&f&m&&¥<-&i5f ki £.ffiig&i hsa ttnmyi. 

amf fitrisum FrW ^&&ft&+ftMn$m$i&fr&i&& Ml hsa ^ 

^. &Ttt*$LW&lit l tfi HSA «B#?'Jto DNA K-a-afiAW^E^HM 

mmi:mftm*s.Mtt&n, m vm&mm* dna # 
j&ftaste hsa m dna nr^m^±^#w. ss^js^ 

Bi/3&7L# ) fcJ&RTjfcg Invitrogen&-f|fc)pPIC9'K 

5'AOXl a - ®¥ftWig^ gtetiktiuHLKs 3'AOXl 

^^JhJtffc, HIS4 ORF , 3'AOXl COLE1 g^HC^^WS 

^#^B«a4"^^W^SeM^aBfi5¥*#^^:, 0>Jiine»rSS 
¥*&#to;fr&^:fcft*€iil£*fi*q#j. «lg^K, pJM Cregg ^A 

( Mol.Cen.Biol. 55:3376(1985) ) , ffi&(fyM&m#-8.*Wl±mfa&.ltmm 
■&&it&%L (.170, et al , Agric. Biol.Chem. 48:341(1984) ) 

ffl Southern £p$i##f:& ( Sambrook et al.,Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring,NY,USA, 1 989) 
##TDNA &m Northern Ep&fe ( Sambrook &A,±&XWt.m 

7 *)^«f¥ W&^tt HSA SB^ii, W^-^^PHtt^^J96. 

^^^-^it^fiJ^^S^^^^m^^Km hsa <$2f 

&3-*8lPi hsa ^=ffK^JW»«:|li±aaJ!fi, fcJgMfc#tt+0ift#f*ft; 
JBirifeWHSA. ^/jtfc, ^a»«1»^#^5ii}W6<J^^iSBMW^$$-«j 

m. ^T*¥s^M^iPE±«^#*#^«^^ : ^a[iaDNA 

£*6fr«fc<©. ftDA?aTO#J^ffft#tt£&&M£i&. BPfc^Bfr&C SR 
=fifr&) . ® 13 M^T^^^fM} hsa &B3£E±^¥#&#**& 

wuinqjiite. 



iWBi^igf aoxi , tMntmre amf mmfrm ( a 
s^f ) w dna » m&$Lm£mm£&&&mm&%i l hsa w dna u 

M4fE5)K«**»t aoxi SHW^^^JtT. -hDNA #I£J:« 
» ^M^^^^^W^W^ii^, DNA tf&ij* 

HSA SB. &«im^»IHailC«9fft^ HSA gB*&90rW# 

P PIC9 ^MJ^fiffltK(4^ttSSM^BfFVinill. AUttfrffctt^dBff 
dna #jftff *W^«f . #*r#fllfijS«W'&J«tt HSA « 
lEttlJfig&PJ^ttttJgffJffifffitj aoxi SBM s'JSfb^aifn 3**l5i«t± 

^a^ou, s-ms^si^ amf mw.&m « h^w^^j)^. 

Sa**JwHftjfe Glu-Lys-Arg &) 3'i&mf¥?t}± < #iSLS 11 > . 

ffiHlST ( GS115 ) sJc ARG4" ( GS190 ) &&«fc£&£3^BOT|gJ£z$*B 

#-^--«£^fei££#J dna ««AS^W5**M&±£«fcP6» 

^ifeSEWIItt'. *£9!tta&ti4Hfctttt£Jg*fe PA0815 Uc pPIC9,#5<J 
pPIC9 . 
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ft^MWJLF&mxmmmT aoxi M^w^tt dna x-m ®mmMF\ 

*jm*!b. ^Mut'mi*^, aox &m&m&±m&it, mmm&TMfa 
mmy&tomij. ^nmuT, aox2 wmryattm& 

e.jffiii^^##ttffimffn«'^sj aoxi 

^TM^ii hsa 6u Mut + nttc. &&%&mmti±&}stmm%Lm 

JtdfflA^^aW. *TatSPHtt»<fcflc, "T Wffl Southern EP2E&^ DNA 
ffl Northern EP2E&##r¥6?&J&& HSA SH&fc&i*. 

HSA HSA itffi! Southern 

tt. RTffi Northern i»&ft^6M;*%#tfr&&j£l£i£&T HSA ^ttBj^Kj 
HHMH* ( #J&E 14 ) . 

&£B?fl3&*K WtU^EgcRffj YNB IK YPD tttt*&|s£iK 30 t: 

^&m&mtt=m&$if c jfm2Lm±?* hsa , m^^iifi^-fe^*!!^ 
A^-^nc^PBs-H-fs + *?m, hsa 

S*^JBfe£-fclft«ifcJ, ^^5TWl«J^S^lJDABifl$^iP^ 6-18 
^WiBMJ»^ejc# HSA Ms &)f*m. 

ftMftVLm hsa ®*&^&mto&mk±&mma±mux<zmm& 
m, xitm&Mmmttvm* Mtm&Rfe&Mtti&j?--ft#wm hsa 

smifc hsa . ^/TaiswfiMbiiirtia^w. ^MjflBJttqSE^iiE hsa j*tomtm 
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m—m*i% 3.se/m%ftm, ?*%}m&.&**j&m 99.99%. 

mt&m 1 : hsa atH^Kflsjaw^jEKjgjsci* 

*%mmm&mm hsa tf}±&mmi?mmmitf&. hsa 

HSA-I ( 612bp ) , HSA -II ( 562bp ) , *P HSA-III ( 705bp ) , ftRt 

l.HSA-I>taW^^Bfe 

(1)* T&&&&.% 612bp Wftjg HSA 5'«j^>tS HSA-I . W$fc 

ABI394 £[ DNA gs&^-J&iX. ( Applied Biosystem Inc. )8cO*3SfrJj£l§*£ 
1000Afflffi«H*:±^-/at^'Twff«l« 8 -retire bm& 

OA-1 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCrTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCJr 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCTTTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTTCTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACTGTTCTTTGCTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

m-^-m^^mm^m < oa-i m oa-s > ikmmmtm±vtNi&M& 
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&mm 2 BrTxtoit&nib, &m pcr dna & 

IZg^h PCR fiJ^I^^JS'JiJnA OA- 1 ft OA-2 ( & 10nl ) . OA-3 ft OA- 
4 ( 10|i I ) , OA-5 ft OA-6 ( IOjiI ) UXR OA-7 ft OA-8 ( £- 10*1 

i ). ^ai&iA&j@t(«R* so^ii M&'gfiftmtaM*} 5o^i i * vcRmwm, 

200p. M dNTP ( # SOn M ) ,1 5mM MgCfeft 2.5 Taq DNA W^M. & 
94 10f£;55 C,30%l>; 72 PCR £&&#T, £ 15 fcPCRfli 

5^#Sj8^^g : S^WMaa«J4>h5S«DNA>i-g: JtlfcA. B. C, 

ftD. ^MtAlnB. cftDMM^&m*&&«rt, W#:&± 

a*#a^T pcr #3impj&-^Bte#riaM#gEfpF . 
teffla^wia oa-1 *a oa-8 fl^rajtassifc. #&*t*q±i#pji$>tis: e ft 
f wts^ja^ pcr jmnrnttm hsa *@&<j s* s^6<j>t^ hsa-i . 

m 1.5 94tM8IK^MWSRl- 70 x:T##4WB. 

< 2 ) WmWffi>8. pBKS ft*®*^ DH5 a ^«c&#T 50ml LB 
S*. 37 t: jf |gJ£F# 15 /JM#. ##JSft<l> ( 5000rpm . 5 ) 

$fett&J6tJIiStt*ST 5ml mt& I ( 50mM Mtt. 25mM Tris , 10 mM 
EDTA, pH8.0 >+. i&J5ftmm+tQA 10ml II ( 0.2NaOH , 

i % sds ), M^&nft7k®*i&w\ofrwmmnA7.5mimmm ( 3m 

KAc , pH4.8 ) , ft&M5]Tlk®*1j!LB. \5fr&, fob ( 12000rpm , 10 

> itommmm. mio% z&tomtotfm*i&mM&# : T- imi te 

WL<P. fi0fW8F*rtiHA RNA S§ A ( Promega ) ( 200 n s/ml ) 37 
C&}g30 4tt*. m&tii ( 1:1 ) ( 24: 1 ) 

Wllft. ^|6HMt*rtJDAl/10(«RW3MNaAc ( pH4.8 ) WWHOTlW* 
7KZ.«tmtftfet. W'Mgtf 70 % Z,«tt*«ffi^Sff»#F ; f 0.1ml TE^ 
Wfc'f'JAjff^S! pBKS ffi&DNA. Mam&M&8WLtoto& BamHI ft Clal 

( # 2 ) JB4k«S!tt dna , ffi i % &#M#iHj 3.0Kb 

( 3 ) BamHI ft Clal MM ( # 1 > g£#J#Hlir$d##J#J HSA-I 

^■a c 4^ 9 ),^jtt hsa-i ^-awirei^tt c im )-^jp±rw¥bi«Wpbks 

JSttt (^4n,)?i^. &T4DNA&&SS ( 3*&) #&T, ^16*:* 
WISDH5 a|«MIM ( OD6oo£J:*7 0.6 ) . $Mfcfij&«Hfcfl! pBKS 

ssi«tf^*wtt»rj». ttfflttinjsfcttttftfcssjiJii^ir** c ioou 



is 



1fol#J^&DNA. fflBamHlincialSS^DNA, «JgJ9f^ DNA 

'b&&&feU]Emi3m&mG hsa-i jt&MMj©** p bks/hsa-i . 

( 3 ) &$*DSre#«JC ( 100ng/ml ) WH#lS#gJbi£#g|U^ 
j£tt)Sg#M,@!*fc pBKS/HSA-I #>rat!l:##, #»±j2fefr*iH«1'lW# DNA 
#UmDNAffcftTi£»#H&f$#|«. ttB»jir»3t!f««DNA ( 2u g ) 

#3$E*fl#) Sanger X2JKH^^±^ ( Sambrook et al.. Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spring,NY,USA,1989 ) &HH$1£ttX!US DNA HMBit&&WmJ¥mM&&& 

a*^s^*iSfeis^r*BWw«u«**»«*. ^utmm hsa-i 

ffii5KI&^^jE«^W/h^SS^«Jg»fS*|»T«R««W hsa-i 
&0\JE HSA-I K-SM^S^f, iS#«fflTW^rt«P*-K«ife 
J^SPR^Mfta 282 &6<J Haein ftlfltffKttS 431 Seal 
2.HSA-II tfato^jS-Sf 3fc& 

mm±x Ki)+j9fiE^ hsa-i #&^/jywrT^ 8 

OA-9 

GGCGGATCCGAGGGTAAAGCrTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 

CTACAGAAAT 

OA-10 

AAACTCGGCTTTGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA- 11 

TTCCCAAAGCCGAGTTTGCAGAAGTrTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTrCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA- 14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA- 15 

CTACGCTGAGGCAAAGGATGTCTTCTTGGGCATGrrillGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA- 16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( OA-9 M OA-16 ) gmtiffim 5'm BamHI fP 3'S» Clal 

564b P hsa-ii n&. mxmttMT hsa &mfr¥im*m&fr. mw, 

HSA-II Wa&SCI&fitt: pBKS/HSA-II . S 6 ^ffltt&^TM^&l&fq&jg 
Sftlttfiffl;£l&f^pBKS/HSAG<Jttj£. ^fic±^tl ( 3 ) 'fflr&ffj^ 
j*. |f|#Jfc 5 -tmft pBKS/HSA-II DNA XmfftM 

3.HSA-ni ;ts6<j£-j£^3;i& 

MLt;*:i ( i > hsa-i x&mjfm. ■ste&j&spGTm 

OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 
ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 
OA- 18 

GGAGTTGACACTTGGGGTACTTTCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

G GTAG CAAGTGTTTGTAAACATCCTGAAGC AAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATTCnTTrGCTTCAGG 

OA-21 

CCAGT AAGTG ACAGAGTCACCAAGTGCTGCACAGAATCTTTGGTTAACAGGCGA 
CCATGCTTTTCAGCTCTCKjAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTTGATTTGTCTTTCCTTCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGTTTCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATTrTCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17M OA-24 ) ymBainWWyi%C\alMVm&,ixl£}j 
705bp ftiMm HSA-IH ^mft*THSA^B^?'J«J3'^§P^. m 
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m&tt hsa-iii &}mm.3€mm,ft pbks/hsa-ui . m s *mm s^tmt 
Hits yt&m'&feE&itftmi&mto- pbks/hsa-ui tt&m. &b&±x i 

&±:£ l(3)t» M£#fcffl#^iEW«a^#jm&tt#*Nt 
SfcljE HSA-III JtSW^*^^. ^AttWttfiJt 216 
!lk(£) Styl &/&»«TS ! IMfcM 373 Afclft Hap-I ftj6#=^I£^fi;&ri£&l£ 

tg&6<jhsa-iii#&. 

4.^-fca: hsa mmmfr^sim. 

±-& HSA a£B^JAdXIB^tttt((. -gTifciHWJB BamHI « HindllLHindlll 
fd PstI,l2Ufc PstI ft Clal ^MBJ&ftMM® pBKS/HSA-I,pBKS/HSA-U ft 
pBKS/HSA-ffl I'-aainiftHSA-I » HSA-II ft HSA-ID . ttifc#>iSJS. # 
-Bff]ISlffi^«S»£-«E-je, «JSfoJ^»#««J§tett*iPAffl BamHI 
IP Clal 3*1$-© J5&gs'&fcjM& pBKS .012 T HS A-I . HS A-II . HSA-HI 

pBKS/HSA *W,0r»to HSA 

»#Sjgttsse»«i*a^, Sc±^^-&*y^#wssM^ p bks/hsa #j 

DH5 a m^^^JS^, &m 10 DNA 

ih^m%±mm^} dna #?y, *w^w-^j«w hsa mmmmM&$L» 

Sfcfrfll/ftiaS ( AU#JSL Sambrook et al. Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . ^TtfcJSlBfcilfl^ 
*lj$fif 0344459 ftS&*^*lJff*Tjt WO90/10697 *J9f&M;fr£M*Jgffl^a£ 
W^JSK HSA gSftfiffllKi*. 

^iiSffl-T-tH^^^S!j^#m^6<jTOpPlC9 ( Invitrogen WmMYfr&ik 

& hsa mis p pic9 ttmT&mmnftmB^m&m 
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ftm&bM&&m&)!&mm&&n ( »sb^x#), aoxi 
^strftf-a. oHftsit ( AMFririr^'j) , £3£&{iij&, 3'aoxi 

$Sf^Jh>t&, HIS4-ORF, 3'AOXl/tS, ColEl ftfcUKjS&lifcfS^ 

#M»<fr ( 5000rpm, 5$H* )i&ft^lfi^«I^Ujl«S^^j^«i[DNA 
( #&£»J 1 ^ pPKS #jfc|£-7J}£ ) . EcoRI IP Xhol ( # 3 

ft ) mfcrnmu dna . sn % ^m^±fe&4H*#iBiiffei^$j s.oKb 

&&±i£jjm ( #J*L3&fl£0)J 1 ) fr|##J pBKS/HSA M&DNA 2\x 1 
£/J?g&-t2)^4& ( Promega ) & EcoRI fQ Xhol ( # 3 fi^^f 37 

XJifcffil 1.5 /jMtfJS, & 1 % $UJi$&l£JLi&&#&#lHli|fc HSA gfiia>V&. 
Jjfcfcft 2n g ( 10n 1 ) 0r*# HSA SH>ta-^ffi|oj#g|^3B<J pPIC9 BStt/*^ 
^T4 DNA i£g6§(3 i|M£)#3ET, & 16 t: 7jcm*{fc® 17 /JnH^BJSK 

J3^£yifl&&^iTOttg& 0.1M CaCl 2 &fflM£&*J&*T-eS 
DH5 a aHUfi. ^^W^W«^6<jLBT«±j4^^W^$T:tt 
( Amp R ) #J$S<tt:^, ^M+JllSim&DNA. mBamfflfPClal?^^ 
^SDNA^WSDS - PAGE Jjfcgjg, TODNAJf^!)#M$i&£iJ 

^iE5r0fiLS±WiE¥0- > errfi]!a-AT^- HSA pPIC9/HSA . 

&%mmffi&m±.i&x&m&ftimi&$t&&fr p pic9/hsa $Hfce#r3§ 
^«t P pic9/HSA. &*&/iKft£isi, ^ffi*7jcz.g[?n;^M, wsasisUttfb 

OTffiT#fcB#*i^*WI*flJ pPIC9/HSA l8Bg& DNA. ffl Sail ( 5 

4Mfc ) ^ 37 x: demote ion 9 p pic9/hsa , #3S-0M£!t!fe dna . gig 
mH^Jfi.j!i£?S^^'H:e»r^i^MGSii5 ( ms") fH* ( nrrl 

Y-15851 ) . Sall^J^pP^/HSAnJli^-Pj^^lfefe^^ffliC^ 
flftmSBSB*. MTOSFAOXlgE. A^pPIC9/HSA5I^HIS^B. 
4fcWF HIS 

^e«Tf^¥^^GS115 C NRRL Y-15851 D gtf-H^ 10ml YPD 
#^ ( 1 %MHQl«r. 2 %S6E 2 %SS^*t> 30C*g^#ii 
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f&mm. imi a&is?M^, =f soomi mm ypd ig^s^ig^ 12 - 14 

/jMtt, MOD 600 - 1.3-1.5 ( 3000rpm,5 3H+.4 C ) #Bgf 

^ 1M iJUm6£?§#*. 

# lOu g ^S&flsftj pPIC9/HSA JlJ^E DNA MA 80ul ±j&&} GS1 15 ^fljjfi 
GL ( Invitrogen),Sc{^«itlgJi#W^# ( %&&JK 1500V/cm.) 10 

^^55^65 im dimm&m, #ftft®®m&m$km.n>k'g*. &2oo u i 

SBJ3fiJc^®T MD ( 1.34 % YNB,4 * 10* % 0.5 % ) 

fP MD ( 1.34 % YNB. 4 * 10" 5 %^^, 1 %:&J&*f PPteft}*8Pd{£§: 
±. ID MD MM J F 1 «±##J&#« 5 £ HS A ft GS1 1 5-Albumin(HIS 
* Mut'^JUfrfflW?; GS115(GS115- P -gaOft&tt ( HIS * Mut * )Ht*f^^ 

ttmvmT&M&ms * Mut ^m*^ p pic9/hsa mm.m&&) mms'it 

ft. Zjltt^&mfc&iW-tB.T 30C Jfc#iS55c, HIS * Mut 

n&tE mm is^sw md is^sji^ifejE^-fe, jsmmflcM^^rait 

#*B*tt. *^HIS *Muf^g!6<jm*^^MDiS^S±JE^-K:, 
MM ig#*±£^rai£llUL WJIBifcfc. 

#8f±j*^r*Jl|f aSai W 50 4- HIS * Mut * .&5£l&m«:#33']&# 3 ml YPD 

arrftff^ i20n i ^gs/jc*, #ip o.4 g ^HAtaw^j*, gjgug& 3 
&wm.m&m. ■n^mmmtmm. mm^mm^mmm/^ ( 1:1. 

lOOul )ffi&{fr/#jdS15£ ( 24:1 , lOOuJ ), MtSfe&faDNA. 

aim PCR 3mfcW*n±*£fH#W»i6l* DNA . vm-^m^mmw 

^wjKsiWMiaai dna imMAmihTMMmMM pcr 

10XPCR H;f&^?«P#[ ( 5^1 \aSSDNA ( 1» 9 >#J5ul; lOOmMdNTPs 
( lu,l ) ; 5'A0X1 3l$K0.1ug/ul£] 5nl ) ; 3' AOX1 ?|$?(0.1n g/^l S<J 
5ul ) ;*MU*07jcM&ttlR3& 50uJ . WiUA 0.25uJ Taq DNA ^#j(5U/u.l), 
&f 5' AOX1 *,\m, r AOX1 Sl&Jgltlg Invitrogen 

PCR 94X:&£i£ 2 *H>K fc^Ti^ttSlT 25 

3*: 94 ( 40 ififr ) , 55 C^tfe ( 90 ^ ) , 72 1C @# ( 1 ftft ) , 

§kB 72 -c mn 7 5)-$+. pcr sMftdtm, # pcr ^.m^^ \ % 
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*i&ftffi*»titt£, m#x&m*t p pic9/hsa miirw gs i is ** 

#«K«i2^fcCGMCCN0. 0354 

mULM 4 : HSAMW& GSl 15 B^+W&&R&&m?*m)<m%mft&X 

«fi0j3 Wr^&^6<jpg^®^S#TBMG^#S ( lOOmMSI^ 
1.34 % YNB , 4* 10- l%tJ-«)*. 30C***#fU8* 
H*. ^«ft*aiJlSJga:«f*#^BMM*^ ( lOOmM^W, 1.34% 
YNB , 4* 10 0.5%?#)^30T:«a8iR«it^^o, 
24, 48_, 96, 120. 144 /jMI*Jfc#, WrW^flatfT SDS - PAGE ##f. 

& o /bum, K&&umffm&%MWiiift : ?m#) 66kd 

13 ) . 

VI Western 5fe&^ia^^M&±jdsyj?5feflalft^0tftifl<J HSA ffififlrj* 
pPiC9 ^J&ift GSl 15 *UfWQ 48 'bfrm&%ft±ffimftMM±%MM. 

( sds - page )tm, Mmwmm±Mmmm% l m&mmmmmm±, 
ftmmmmnmmi? 5 % j&mmwtto pbs ssfisTtfa 2 

fl! PBS 3 «F«JK^^4ftHSAKtJfil?fir(f^||^) ( 1:50##) 

37 XT « 1.5 /Ml*, ^jfcffi pbs #&M&5t& 3 ^JBJJaB&M^m^. -flr 
^/W%aMaa*flS«7iWHJK69«it^ift(* ( Cooper Biomedical Inc.) 
( 1 :3000 ffiW 37 X: T^W 1 .5 /jMtf . SOmM Tris-HCI,pH6. 8 

jfc. JS^J/UA»?§?ft^-/Kf ( DNB ) &fe5-10#*|»;5, 

aS«f±aj?B«fe*^. MB i4jgff^M^nrw#tb,2f: i S:5|^.jffifi{,HSA» 
@»^E^^^?g±^^ii^^^^HSA*^^^^#.tEOtJ 

5 : hsa m&^wM mt 

pPIC9/HSA GSl 15 &#c£ 50ml ^ftM BMGY ig#3fe#J 

jsismis* 30 TCjgigig^ 48 /Jnd^i, mnamisftmm on^m^m 4.0 . ^ 
B&mamft&5m&4\r-f&ftm& 700ml bmgy ig^s^M^gim 
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( 1500rpra ) &ttft$FfiMlft&& 20 % W±£^tf&*Pjg. fcft'hJSW&g 

^B^ftlAflfSW Struktol J673 mfeMU&%\xlg&)^M£.J$,. 
a««f«3«J&. iSjflSftjfcAS- 0.5 % »Nj©{H^#-S"fft^ BMMY 

( 700ml ) , 3ot:Tai9fitt^MB^«;i«^. ntm$mstpi&mm^f&w 

0.3 % - 0.7 %. ^»Jg 20 /MKfJFi&iftiyilMjj. 

& hsa tm&ftMtm, & io %^ttM^%&?f$&jg&«ift« 
ffi, temstmnift® hsa w^s^/ 4.5 g/L . &m%mj5, hm> 

( 10,000rpm,15 ) i|feaii&*MSULill«. ^ 70 C Jnft*bH 20 4Ht, 
/S'fcfei£#iP3i!l 15 TC. ( 15,O0Orpm,2O4i'««)*Bfcfeft«aiae**rt 

ttii&&&&mmiMK'b±mtw&iiiSi%i 0.45 » a^Latm ( Miiiipore ) 
m&. 8.mj5m®.fg$-Tm% 30,000 mmtm t mm P ok > ^jtt_t^^ 

ffi 50mM ( PH4.5 ) RB02 JK&^lt ( 5 * 25cm , 

n^riUm^ 10%.^aaBa3fcffl50mMi*8ft*t+ 10%(NH4)2SO4, ph6.s ^ 
MTtfiitf) phenyl Sepharose mH&^f^¥*to±&Bm* 

aittifttsfeiftfc *Mffl«sfeiBiaj+aE ( 2oomMPB + iwo&mumwtiL, ?n 

6.8 ) tfcJftJMWfc 280nM M^MMfltf}-. itt— ^^JftlRffia G-25 » 
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mm 



( i > . 



( i ) #mx: 



mm. A«e w^^r* 



( HI ) 



( IV ) SniKNlfcfc: 

( A ) «t£A: 3S*B& 

( b ) mm. 

( C ) *£rfj: 

( d ) mm 

( E ) Hm 



192 i$ 

±M 

200031 



( V ) itjttrLnras^: 

( A ) ftV&m^ 3.5 3£-fr&£ 

( B ) lt^fl: AST Pentium III+4/66d 

( C ) &f£$&: Windows 95 

( D ) Word 97 



( VI ) rtiilUm: 
( A 
.(B) 
( 2 ) SEQ ID NO : 



86 - 21 - 64735898 
86 - 21 - 64674742 

1 Mfim 



( i ) mmu- 

( A ) icl£: 1758 -rtMU&tt 

( b ) mm 

< c ) &m-. Mm 

( D > fctM&tt: ^tt 

( II ) fl^SHS* DNA 

( III ) >Y-J>mi£- SEQ ID NO : I 



*5 



1 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT CGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 

( 3 ) SEQ ID NO: 2 tfy 

( i > frjmm-- 
( a ) wsb 585 -tm,mm 



( C ) fi£32: 

( D ) ffifMgft: 



( III ) SEQ ID NO : 2 



1 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Hit Glu Phe Ala Lys 

52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 

120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 

205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser lie Scr 



273 

Ser Lys Leu Lys Glu Cys Cys GIu Lys 
290 

lie Ala Glu Val Glu Asn Asp Glu Met 
307 

Ala Asp Phe Va! Glu Ser Lys Asp Val 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly 
443 

Ala Lys Arg Met Pro Cys Ala GJu Asp 
460 

Leu Cys Val Leu His Glu Lys Thr Pro 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys 
528 

Ala Leu Val Glu Leu Val Lys His Lys 
545 

Lys Ala Val Mcl Asp Asp Phe Ala Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu 
579 585 
Ser Gin Ala Ala Leu Gly Leu 



Pro Leu Leu Glu Lys Ser His Cys 

Pro Ala Asp Leu Pro Ser Leu Ala 

Cys Lys Asn Tyr Ala Glu Ala Lys 

Glu Tyr Ala Arg Arg His Pro Asp 

Ala Lys Thr Tyr Glu Thr Thr Leu 

His Glu Cys Tyr Ala Lys Val Phe 

Pro Gin Asn Leu He Lys Gin Asn 

lyr Lys Phe Gin Asn Ala Leu Leu 

Val Ser Thr Pro Thr Leu Val Glu 

Ser Lys Cys Cys Lys His Pro Glu 

Tyr Leu Ser Val Val Leu Asn Gin 

Val Ser Asp Arg Val Thr Lys Cys 

Pro Cys Phe Ser Ala Leu Glu Val 

Asn Ala Glu Thr Phe Thr Phe His 

Glu Arg Gin He Lys Lys Gin Thr 

Pro Lys Ala Thr Lys Glu Gin Leu 

Phe Val Glu Lys cys Cys Lys Ala 

Glu Gly Lys Lys Leu Val Ala Ala 
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Mip Dm lit 
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JL 



Uf? Clnl 
l?83 EcoOl 
M6ft 9iu30l 



OrtmfJI.Xhof 



I ISA 



Hco KI.CIo 1 



llitul Ml 



IM t 



IISA-I 



HAS-lll 



NSA-II 




llincl UHl'sl I 



mi 



1/1 

ry;r; c*:a Trr; f-|V f!AO AAA AUA (!AT i:i*a rwc 
1 y gly ner leu glu lyn atg nnp aM hln 
61/21 

Tin GOT GAG GAA AAT TfC AAA GCC *ITA CIO 
lou cf Jy niu glu ami plirs lys nln 1*hi vnl 
121/41 

TOT CCA TIT GAG CAT CAT GTA AAG TITJ GIT 
cys pro phe glu asp his val lys leu vol 
181/61 

Crr CCA GAC GAA TCT OCT GAA AAT TGT GAT 
vnl ala asp glu ser ala glu asn cys anp 
211/81 

TO TGC ACA GTC GCr ACC CrT CGA GAA ACT 
lnu cys tl\r val ala thr leu arg glu tlu: 
3OJ/101 

CAA GAA OCT Gag AtJA AAC GAA 'JTJC TIT TIVJ 
gin glu pro glu arg asn glu cys phe leu 
351/121 

CGT Ti*A GTO AGA CCr GAA GTI' GAT CIG ATO 
arg lnu val arg pro glu val nnp vnl mot 
421/141 

rrr tto aag aag tac tiw tat gaa mt gca 
phe leu lys lys tyr leu tyr glu lie ala 
401/151 

CTA CTG 7TC TIT GC.T AAA CGT TAT AAA GfT 
Jr?u Jeu phe phe ala lyn arg tyr ly3 ala 
541/181 

AAG GCA CJCT WP CTG TlTG CCA AAG CI A GAC 
lye a In ala cyn leu leu pro lyn lou asp 
flu i /am 

gcc atc GAT AGO 
ala lie asp arg 



31/1J 

AAG AiJT tlMl I rri* CUT r-AT OIV7 TIT AAA GAT 
Jyn r.*n glu vnl nla hia arg phe lyn asp 
91/31 

TTA AJT GCT TIT GCC CAA TAT CIT CAG CAA 
lou lie ala phe ala gin tyr leu gin gin 
151/51 

AAC GAG GTC ACT GAG 1TC CCT AAA ACT TGT 
asn glu val tlir glu phe ala lys thr cys 
211/71 

AAG TOP CTO CAT ACC CFA TIT GGT GAC AAA 
lys r:r*r leu his tlir leu phe gly asp lys 
271/91 

TAC GGT GAA ATO GCC GAC TGC TGT GCA AAG 
tyr gly glu jnet ala asp cys cys ala lys 
131/111 

CAG CAC AAA GAT GAC AAC CCi* AAT CIT CCA 
gin his lye asp asp asn pro asn leu pro 
391/131 

'K3T ACA GCC Tlx: CAT GAT AAT GAA GAA ACT 
cyr thr ala phe his asp asn glu glu thr 
151/151 

AGA AGG CAC CCA TAC Tit: TAT GCC CCG GAG 
arg arg his pro tyr phe tyr ala pro glu 
511/171 

GCA TTC ACA GAA ItTP H»C CAA GCr GCC GAT 
nla thr glu cys cy3 gin ala ala asp 

571/191 

GAA 'ITA AGA GAT GAG CGT AAA GCT TCT TCT 
glu leu ntg nnp glu gly lys nin Per eer 
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• • ••• 



OA-1 OA-3 OA-3 OA- 7 
► ». »> 



BamHI 



BamHI 



I 



I 



PGR 



HSA-1 



l»CR 



OA-2 OA-4 OA-6 OA-8 

PCR 



BamHI 4-CIM 



HSA-I 



Clnl 



I 



BamHI 

ft 

8 



pBKS 



BamHfc-Clal 



(A 



__/3amHI 



pBKS 



ft 



y 




B4 



4 



1/1 
















GGC GCA 


TCC 


GAG GOT 


AAA 


GCT 


tct 


Trrr 


GCC 


gly gly 


ser 


glu gly 


lys 


ala 


ser 


ser 


aln 


fi 1 /21 
















aaa tit 


fX'A 


GAA AfW 


c XT 


TIT 


aag 


C<*7V 


Try; 


J y:: fill** 


<|J V 


t| 1 u ;n t| 


i 


I »h«* 


ly;: 




tip 


1 7 1 //I 1 
















AAA GCC 


GAG 


TJT GCA 


GAA 


crrr 


TCC 


A AG 


1TA 


1 yn n J n 


<ilu 


phn />ln 


c|lu 


vn J. 


nor 


iyn 


] <Hl 


1 n)/r>i 
















TCT tcc 


CAT 


OGA GAT 


TN'J 


err 


GAA 


•n ;t 


GCT 


CVS CVS 


his 


gly asp 


leu 


leu 


glu 


cys 


ala 


211/81 
















TGT GAA 


AAT 


CAA GAT 




ATC 


TCC 


ACT 


AAA 


cyn glu 


ami 


gin asp 


ser 


ile 


ser 


oer 


lys 


301/101 
















GAA AAA 


TCC 


CAC TGC 


ATr 


GCC 


GAA 


era 


GAA 


glu lys 


ser 


his cys 


lie 


ala glu 


val 


glu 


361/121 
















riw OCT 


rccT 


GAT TIT 


GMT 


GAA 


ACT 


AAG 


GAT 


leu ala 


ala 


asp phe val 


glu 


ser 


ly3 


ar.p 


421/141 
















GTC TTC 


TTC 


GGC ATC 


TIT 


TIX3 


TAT 


GAA 


TAC 


val phe 


leu 


gly met phe 


leu 


tyr 


glu 


tyr 


491/161 
















CJX3 tix; 


era 


AGA err 


GCC 


AAG 


ACA 


TAT 


GAA 


19U 1»U 


leu 


arg leu 


aln 


lys 


tlur 


tyr glu 


541/181 
















hat cer 


CAM 1 


gaa tct 


ATC 


GAT 


Am 






nr»p pro 


his 


glu cys 


iin 


anp 


arg 







31/11 

AAA CAA AfW TTG AAG TGC GCT AGT CfA CAG 
ly3 gin arg leu lys cys ala ser leu gin 
91/31 

Gcr trrA ccn enc era aoc cag aga tit ccc 

,\ 1 ;\ vul alii m q lni nor rfln ntg phn pio 

J5l/*3I. 

GTC ACX: GAT TIG ACC AAA GTC CAT ACG GAA 

vn) tin: nnp lnu thr lyo vol his tlur glu 
2 1 1/7 J 

GAT GAC AUG CCO GAC TTC GCC AAG TAT ATC 

asp ar.p arg ala asp leu ala lys tyr ile 
271/91 

CTC AAG GAA TGT TOT GAA AAA CCT CTT TTC 

leu lys glu cys cys glu lys pro leu leu 
331/111 

AAC GAT GAG ATC CCT GCr GAC T1X3 CCA TCA 

asn asp glu met pro ala asp leu pro ser 
391/131 

rriT TCC AAA AAC TAC GCI' GAC? GCA AAG GAT 

vnj cyn lys asn tyr ala glu ala lys asp 
451/151 

GCA AGA AGG CAT CCA GAT TAC TCT GTC GTC 

ala arg arg his pro asp tyr ser val val 
511/171 

ACC Ad* CI A GAG AAG TGC 1T?r GCC GCl' GCA 

tlu: tlu: l«u glu lys cys cys ala ala ala 



13 5 



OA-9 OA-II OA-13 OA-15 
► ► ► ► 



OA.hl OA-12 OA-M OA- 1 6 

PCU 



'I 



I 



BrmriH 



BamHI 
«J ■ !! ■ ■ ■ 



H 



1 



PCR 



I 



i»CR 



HSA-D 



i 



Clnl 



Damllt+Clnl 
IISA-n Clnl 



T4 &&m 




Damin+Clal 



BamHI 



pBKS 



\ 



./7 




If I 6 



1/1 

r:*l r : r>-A 'Hr \ f f\* r :i.n ; ci-r o a cat cr^ 
'/Jy gly nor cyn nla ala nla a.-sp pro 
61/21 

AAA CCT C!T GIG OAA GAG CCA CAA AAT 
lys pro leu val glu glu pro gin asn 
121/41 

CTT GOT f*AA TAC AAA 'ITO f AG AAT C?rr; 
l"H qly glu lyi. lyn phf c|ln a;;n nln 
lQl/fil 

tca Acr cca act Tit; gta gag gtc 
val r.or thr pro tlir leu vai glu val 
241/61 

TGT AAA CAT CCT GAA GCA AAA AGA ATG 
cys lys his pro glu ala lys arg met 
301/101 

AAC CAG 1TA TGT GT3 TTO CAT GAG AAA 
nrn gin leu cys val leu hie glu lys 
361/121 

ACA GAA TCT Tin GTT AAC AOG CGA CCA 
thr glu ser leu val asn arg arg pro 
421/141 

err cr:c aaa hag tit aat c;'-r caa A(-r 
val pro lys glu phe asn ala glu thr 
481/161 

GAG AAG GAA AGA CAA ATC AAG AAA CAA 
glu ly* glu arg gin lie lyn lys gin 
541/181 

AAG GCG ACT AAA GAA CAA CTG AAA GCT 
lys ala tlir lys glu gin leu lys ala 
601/201 

•itrr <\rvv AAo o<t c:ac cat* aag i:aa act 
ryr. ryn iyr. ala anp- anp iyn glu tin 
661/221 

CCA TCT CAA GCT GCC T1A GGT IT A TAA 
ala cer gin. ala ala leu giy leu OCII 



11/1 1 

fAT t:AA 'Jirr TAT <:■*<: AAA HIT TVC CAT CAA TIT 
his r|lu cyr; tyr al«*i lys val pho.nr.p glu phe 
91/31 

TI'A A'JT AAA CAA AAT IXTV GAG CIT ITT GAG CAA 
leu Jle lys gin asn cys glu leu phe glu gin 
151/51 

ita nrr rrrr TAr act aag aaa ota ccc caa 
lou jr»u vni ;wtj tyr tin* lys lys val pro gin 
2 L 1/71 

TCA AGA AAC CTA GCT AAA G*1G GGT AGC AAG TGT 
cer nig asn leu gly lys val gly ser lys cys 
271/91 

CCA 1GT GCA GAA GAC TAT CTA TCC GTT GTC CTG 
pro cys ala glu asp tyr leu ser val val leu 
331/111 

ACG CCA OTA A(?r GAC AGA GTC ACC AAG TGC TGC 
thr pro val ser asp arg val tlir lys cys cys 
391/131 

1GC TIT TCA CCT CTG GAA GTC GAT GAA ACA TAC 
cys phe ser ala leu glu val asp glu tlir tyr 
4^1/mi 

'iTc Af-r nr pat <:t. A catata ivrr aca err tct 
phe thr phe his ala asp ile cys tlir leu ser 
511/171 

ACT GCA CIA GIT GAG CTA GTG AAA CAC AAG CCG 
tlur nln leu vni glu leu val lys his lys pro 
571/191 

GT1' ATG GAT GAT 1TC GCG GCT TIT GTA GAA AAG 
val m*t asp asp phe ala ala phe val glu lys 

631/21] . - 

tk: tit cxc; <v\<: t:aa otp aag aaa cta criT gct 
cyn pho al;i glu glu gly lys lys leu val ala 

691/2)1 
'JAG GAA TIT AT:: OAT AGG 
AMB glu pho ilrs asp arg 
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OA-1 7 OA-1 9 OA-2I OA-23 

► ► ► ► 

A « * < — 



OA- 18 OA-20 OA-22 OA-21 

PCR 



M 



BamHI 



DmnHI 



• i 



N 



i 



PCR 



R 



i 



PCR 



HSA-m \ 
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BamHl+Clal 



itSA-irt 



Clol 



Clal 



• • • • • • • 



ft 



BamHl-rCial 



amHl 



pBRS 



T~" ~" 

BamHI 

^ HSA-III 

pBKS/HSA-111 a 

a £ 



08 



8 



BamHf 
LUxUII 




HSA-II 




HSA-IJI 



PsU+Clal 



*«tl Gal 
HSA-11I 



HSA 



yew 



m9 



9 



mHI 




pBKS/HSA | 

8 



XhoI+EcoRI 

HSA EtoHI 



Xhol 




| XhoI+EcoRI 
PP1C9 EcoRI 



1 



5'AOXI . 




HSA^ 



Amp pPlC9/HSA 



3'AOXl TT 



^ HIS4 / 

V ^ 3*AOXl J* 

CotEi wear 



m 10 



(0 



AoxlmRNA5'&5! 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGC11 I'l'GAT TTTAACGACTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA 

Leu GIu Lyo Arg Asp Ah 

a - B^Ht^Hfc ♦ | HSA 

< > 

£ CoR * AOX 1 mRN A 3 '.Sjyfl * 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 

Leu OCH AMD 



m 11 



M 1 II J 11 



3064 

2036 
1636 



1018 



517 • '•c^vfli 



pks mw 
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HSA-I, H ft®: 
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